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During Sept,ember radiosonde observations were in- 
sugurated in the United States proper at  Buffalo, N.  Y.; 
?rlinneapolis, hclinn. ; St. Louis, Mo. ; Medford, Oreg. ; 
Billings, hiont. ; and Spokane, Wash. The a.irplune 
flights a t  the two latter stations were discont,inued with 
the termination of August and replaced by radiosonde 
observat,ions. Upper-air reports ma.de during the hurri- 
cane season a t  Swan Island, in the weste,rii Caribbean 
&a, are incJuded for the first time. Airplane observn- 
tions talie,n a t  S United States naval stations are shown 
in table 1 ,  while t,he radiosonde dntii, from 24 st8ations 
are given in table la .  Tables 2 mid 3 contain upper-air 
wind directions and velocities, and table 4 gives the 
heights of the tropopauses. Charts VII I ,  IS, S, ancl 
SI, show the mean pressures, temperatures, :ind resiiltnnt 
winds a t  1.5, 3, 4, and 5 kilomet,e,rs, respectively, and 
c,liart XI1 gives the Sept,ember ise,ntropic (lata.. A 
detailed description of the above charts and t,nbles will 
be found in the Jtinuary 1939 hfoNTHLY S ~ E A T H E R  
REVIEW. 

An a.rea of mean low barome.t,ric pressure e,stended 
n0rt.h a.nd northen.st of the United States a t  5,000 fee.t 
(c,hnrt VIII), while me.un high pressure prevailed over the 
Southeast. However, a falling pressure tendency again 
appemed south of this high-pressure area, being intli- 
c,nted by the observations niade a t  Swan Island. At' 3, 
4, and 5 kilometers (charts IS,  S, and SI) the lowest 
mem pressures oc,curred over Snult Ste. Marie, biich., 
and the highest over Pensncola, Fla. But above, 5 kilo- 
meters, a t  all levels given in table In, mean pressure w-as 
high over the Southwest, and also from southern Florida 
t,o Puerto Rico. The lowest, pressure e,sisted dong the 
northern border of the coiintry, and falling pressure 
southwnrd over the western Caribbe.an. The pre,ssure 
grndient, or difference be tween the mean pressures 
re,corded over the low a n d  high a,re,as in tbe North ancl 
South, respctivel , at eiich le,vel from t,lie surface to t,he 
maximum a.lt,itu d e reached, shows t.11a.t t,his grudient 
difference, increased steadily with altitude to  14 millibn.rs 
at 10 kilomet,ers. Above tha.t alt,it)ude t,he gradie,nt 
difference steadily clecre,nsed from 1-1 millibms to 2 
millibars n t  19 kilometers. 

Me,aii relative humiditmy tit  1 . 5  kiloiiiete,rs was high 0ve.r 
the Northe& and Sout,heast, and low over the western 
half of the comitry. The liuniidit8y n t  3 kilome,ters was 
high over the Great Lnkes and Florida, and low ovey the 
middle Atla.nt,ic coast and California, and nioderately low 
west of the Mississippi. At, 4 kilometers humidity WZH 
highe,st over Florida and modera.tely high over the, Rocky 
Mountains and Great Lakes region while the lowe,st 
humidity 0ccurre.d over t'he Pa.cifk const'. Similar con- 
ditions prevailed at  5 kilonwters. However, there was 
some increase over the Roc,ky hfount,ahis mcl a decrease 
over the middle Atla.ntic and Pacific coasts. A t  all levels 
above 5 kilometers humidity was low over the Pa.cific 
coast and the cbntral portion of the United States, while 
high humidities prevailed along the northern border, over 
Florida, and thence southwestward over the. Cnribbenii. 

Mean free-air temperatures were seasonally lower in 
September than during tlie preceding month. In  all 
cases below-zero temperatures occurred beneath the 5- 
Kilometer level, while slightly north of the 40bh parallel 
similar tempera,tures exist'ed under 4 kilon1et)ers. At all 
levels, from the surface up to 5 kilometers, where observa- 

tions are made both by airplanes antl rndiosonde, mean 
tempertitures were lowest over Sault Ste. Marie, hlich. 
Highest temperatures were noted over Phoenis, Ariz., 
up to 1 kilometer; over El Paso, Tes., up to 3 kilometers; 
over San Diego, Calif., a t  4 kilometers; sncl over Miami, 
Fla., a t  5 kilometers. 

Above 5 kilometers, where all observations are made by 
radiosonde, lowest temperatures occurred over Spoliane, 
Wash., up to 11 kilometers; Buffnlo, N. P.. at 12 and 13 
kilometers; Charleston, S .  C., at 1-1 and 15 kilometers; 
and El Pnw, Tes., at 16, 17, and 18 kilometers. Highest 
niean temperatures occurred over Plioenis, Ariz., Al- 
buquerque, N. Mex., El Paso, Tes., and hfitimi, Fln., at  
6, 7, S, 9, and 10 kilonieters; over Phoenix, Ariz., at, 11, 
12, ant1 13 kilometers; und Spokane, W d i . ,  from 14 to 18 
kilometers. Stations which were warmest in the lower 
levels became coldest in the upper levels, and vice versn. 
Above 13 kilometers the mean temperatures a t  Swan 
Island hecm~e colder than those recorded elsewhere, while 
tlie tempertitures over Ssn Juan, P. R., above 16 kilo- 
meters, were nearly as Iow as those recorded over Swan 
Island, but colder than elsewhere. 

Of all the 704 radiosonde flights made during September 
st the 24 stations listed in tshle I n ,  99, 95, 87, 41, and 11 
percent reached alt,itutles of 5, 10, 15, 20, and 22 kilometers, 
respectively. At most stations individual flights reached 
22 and 33 kilometers. and one radiosonde ascension over 
Nashville, Teiin . roSe to 2s kilometers,. n height equalled 
but once before, a t  Miami. Fla., during the preceding 
month. The lowest individual temperatures reported 
from tlie upper air occurred over Swnn Island (-80.8' C.) 
a t  17 kilometers, ancl in the United States proper over 
Albuquerque, N.  Ares. (-77.2' C.) a t  18 kilometers, and 
Charleston, S. C. (-77.0' C.) a t  I6 kilometers. In& 
vidual temper:itures over the more northern st. d t '  1011s 
were not so low, such as that of -64.2' C'. over Spoliane, 
Wash., nnd -67.4' C'. over hfinnenpolis, hfinn., both a t  
I 6  kilometers. 

During the inontli the lowest minimuni metin tempera- 
tures were recorded in the South over Swan Islnncl 
(-75.S' C.), San ,Jiia~i, P. R. (-72.9' C.), El Paso, Tes. 
(-72.6' C.), Albuquerque, N. hl~s. (-72.0' C.), Charles- 
ton, S. C. (-71.0' C.), ancl hliami, Fln. (-70.3' C.). 
The highest niininiiim mean temperatures were noted in 
tlie North over Spokane, Wash. (-59.5' C.), Minneapolis, 
Rliinn. (-61.4' C.), Snult  Ste. hhirie, h h h .  (-61.5' C.), 
Bisninrck, N.  Dak. (-61.8' C.), ancl Billings, Mont. 
(-62.3' C.). 

September pilot-hdoon observations were made ctt 97 
Weather Burenu stations in the United States proper, and 
the rewltilnt wind directions and forces based on these 
flights iis well as others macle in Canada, Mexico, ancl 
Cuha, are shown on charts VII I ,  IS,  5, ancl SI, for 1.5, 
3, 4, antl 5 kilometers, respectively. During the month 
79 percent of these stations reached a maximum altitude 
of 10 kilometers; 17 percent exceeded 15 kilometers; and 
5 percent ascended to 20 kilometers or more. High alti- 
tudes were reached a t  Tampa, Fla., Las Vegas, Ner., 
Redcling, Calif., Wichita, I<ans., Omnha, Nebr., Denver, 
Colo., and San Juan, P. R., particularly on the 15th, 16th, 
17th. and ISth, east of the Mississippi and north of the 
Ohio, and in the Rocky Mountain region. 

At  1.5 kilometers (chart VIII) the resultant wind 
directions for the current month, based on 5 a. m., 75th 
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meridian time observat,ions, showed a well defined anti- 
cyclonic circulation around a cell of high pressure over 
Alabama. At its center (Birmingham, Ala.) a rare 
occurrence of a resultant calm was noted. Very light 
result,ant velocities occurred over Atlanta, Ga., Jackson- 
ville, Fla., Spartanburg, S. C., and Jackson, Miss. Light 
velocities also exist8ed over the middle Pacific coast. 
Southeasterly winds over Cuba, Mexico, and the Gulf 
States became southwesterly over the South Centra.1 
States and westerly and northwesterly over the Northern 
and Eastern States. Southerly winds prevailed over the 
far West. Resultant velocities were unusually low over 
the Southeast, but were moderately high over the Central, 
Northern, and Northeastern States. 

The anticyclonic circulation over the Southeast a t  1.5 
kilometers continued a t  3 kilometers (chart IX) and 
maintained its same central position over Alabama. A t  
3 kilometers the easterly winds over the Gulf are.a turned 
clockwise so that southerly and southwesterly directions 
over the far Southwest became westerly and northwest.erly 
over the northern and northeastern portions of the 
country. Resultant velocities a t  3 kilometers remained 
low over the Southeast and high over the northern half 
of the United States, becoming outstanding at  Havre, 
Mont. (9.6 m. p. s.), Kylertown, Pa. (9.9 m. p. s.), and 
Burlington, Vt,. (10.6 m. p. s.). 

A continuation of the anticyclonic circulation at  1.5 
and 3 kilometers was indicated at 4 kilometers (chart X). 
These observations were made a t  5 p. m., 75th meridian 
time. At this altitude the high-pressure cell tilted toward 
the west so as to be cente,red approximately over Jackson, 
-Miss. Wind direct,ions elsewhere were mostly south- 
westerly, becoming northwesterly in the . nort'h and 
northeastern States. High resultant velocities occurred 
over all sections except in t,he South and Southeast, being 
highest over Detroit, Mich. (13.5 m. p. s.) and Minne- 
apolis, Minn. (13.2 m. p. s.). 

Resultant wind directions at  5 kilometers (chart XI) 
showed the center of the southern cell to be-over extreme 
eastern Texas. The antic,yclonic circulation over the 
Sout,h st,ill was pronounced at  this altitude. South- 
westerly winds prevailed generally over the Southwest 
aad southern Pacific coast, while westerly and north- 
westerly winds were general over the northern and eastern 
portions of the country. Resultant velocities were rathe.r 
high over the entire northern half of the United St,ates, 
with extremes centered over the north-Central Sta.tes 
(Minneapolis, Minn., 15.0 m. p. s., and Fargo, N. Dak., 
14.5 m. p. s.). Velocities throughout the South, with t,he 
exception of southern Florida and southern California., 
were unusually low. 

The current resultant-wind directions at 24 well- 
distributed stations showed they departed from the. 
normal direction at 1.5 kilometers by assuming counter- 
clockwise rot,ations. This was true for all of t,he country 
except the extreme Southeast and the far Northwest. 
There the current winds were oriented by clockwise 
rotations from normal directions. Outstanding departure 
diflerences between the current and normal directions, 
were noted a t  Medford, Oreg. ( 6 9 O  counterclockwise), 
Oakland, Calif. ( 1 6 0 O  clockwise), Seattle, Wash. ( 4 7 O  
clockwise), and Atlanta, Ga. (43O clockwise). At 1.5 
kilometers resultant velocities were less than normal 
over the Pacific coast as well as in the East, but else- 
where velocities were greater than normal. Moderate 
velocity departures occurred over Billings, Mont., San 
Diego, Calif., Oklahoma City, Okla., and Washington, 
D. C. 

Atj 3 kilometers the September wind direc.tions were 
oriented from normal by turning in counterclockwise 
rotations over all but the eastern portion of the country. 
Large differences in departure occurred over Nashville, 
Tenn. ( 1 4 7 O  clockwise), Atlanta, Ga., Oklahoma City, 
Okla., Cheyenne, Wyo., Seattle, Wash., and Oakland, 
Calif. ( 8 6 O ,  64O, 36O, 46O, and 4 7 O ,  res ectively-all 
counterclockwise). Velocities a t  the 3-k' lr ometer level 
were greater than normal over the sections of the country 
where directions departed by counterclockwise rotations. 
Elsewhere the velocities were less than normal. Large 
resultant-velocity departures from normal were noted 
over Omaha, Nebr. (+2.9 m. p. s.), Houston, Tex. (+3.6 
m.p.s.),Boston,hlass. (-4.0 m. p. s.), Washington,D. C. 
(-3.1 m. p. s.) and Detroit, Mich. (-2.4 m. p. s.). 

Table 2 gives resultant winds based on observations 
made a t  5 p. m. (E. S. T.). Southwesterly winds in the 
lower levels turned gradually with altitude until they 
became northwe.sterly in the upper levels over Buffalo, 
N. Y., Cincinnati, Ohio, Fargo, N. Dak., Huron, S. Dak., 
Minneapolis, Minn., Oklahoma City, Okla., Omaha, 
Nebr., Nashville, Tenn., St. Louis, Mo., Spokane, Wash., 
and Washington, D. C. However, a t  Medford, Oreg., 
and Boise, Idaho, northwesterly winds at  the surface 
backed gradually through the higher levels to become 
southwesterly. 

Comparing these 5 p. m. observatioiis with 5 a. m. 
normals for all levels up to 5 kilometers a t  20 selected 
st,a.tions, it  was noted that the current afternoon directions 
departed from normal by small counterclockwise rotations. 
A t  Nashville, Tenn., and Atlanta, Ga., the current de- 
partures from normal a t  all levels were by large clockwiso 
rotations, and outstanding departures having counter- 
clockwise rotations from normal were noted over Okla- 
homa City, Okla., Houston, Tes., and Albuquerque. 
N. Mex. Current velocities a t  Omaha, Nebr., Oklahoma 
City, Okla., Billings, Mont., Houston, Tex,, and Cincin- 
nati, Ohio, were considerably greater than normal. 

When the 5 8.. m. winds at  1.5 and 3 kilometers (charts 
VI11 and IX) were compared with the 5 p. m. winds for the 
same levels (table 2) it was noted that definite diurnal 
c,hrtnges of direction occurred. At 1.5 kilometers the 
September 5 p. m. resultant-wind dkctions differed from 
the 5 a. m. directions by departing from the latter in 
countercloc,kwise rotations over most of the country, 
except the middle Atlantic coast, fa,r Southwest, and 
southern California, where t,he 5 p. m. diurnal changes 
were by clockwise rotat'ions. At 3 kilometers the 5 p. m. 
winds differed from those at  5 a. m. by showing counter- 
clockwise d iu rh l  depart'ures over the entire country, 
except the Southea.st and the Pacific States. Resultant- 
wind velocities a t  5 p. m. were lower than those for 5 a. m. 
a t  1.5 kilometers, except in the Northeast and far North- 
west. But a t  3 kilometers 5 p. m. velocities were higher 
than at  5 a. m. over most of the, count'ry, except the West 
Gulf and southern Rocky Mounta.in States. 

Table 3 shows the individual maximum wind velocities 
recorded during September over the tJnited States. 
None of the velocities recorded were unusual, most of 
them being lower than any recorded during the past 
several months. 

MONTHLY M E A N  IEYENTROPIC CHART 

The mean isentropic chart, 8=312O (chart XII), for 
Sept'ember 1939, is dominated by a single large anticy- 
clonic eddy over the southern part of the United States, 
with its center near Fort Smith, Ark. A broad band of 
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Coco Solo, C. 2. (15m.).--.. 
Lakehurst N. J.  (39x11.) ..___ 
Norfolk, da. (10m.) ......... 
Pearl Harbor, T. H. (Bm.).. 
Pensacola Fla. (13 m.) ...... 

San Diego, Calif. (10m.) .... 
St. T h o m k ,  V. I. (am.) ..... 
Seattle, Wash. (lorn.) ....... 

westerly winds prevails over the northern half of the 
country. 

Escept in the far Southwest and the east Gulf States 
the entire pattern suggests prevailing downslope (sub- 
siding) motion, a fact which helps account for the defici- 
ency of precipitation over most of the country. The dry 
tongue extending from Illinois into eastern Texas corre- 
sponds closely with the belt of maximum precipitation 
deficiencies, while marked excesses are confined to the 
region to the left of an observer travelling with the moist 
current in the Southwest. Much of the precipitation in 
southern California occurred in connection with a tropical 
storm which moved inland September 25, but elsewhere 
in the Southwest abnormal shower activity prevailed 
throughout the month. There is a relatively inactive 

------ 
25 1 011 25.1 95 957 24.2 83 904 21.9 82 854 19.8 78 808 17.6 77 759 15.6 70 716 13.3 67 836 7.7 73 .............. 
24 11013 15.8 88 969 17.7 88 905 15.3 59 853 13.5 56 804 11.2 51 757 8.9 50 713 6.8 47 630 2.1 43 555 -2.5 42 
26 1,018 20.9 88 963 20.0 71 9W 17.2 67 14.3 65 807 12.0 68 760 10.0 52 715 7.0 49 833 0.9 46 558 -5.5 44 
30 1,014 22.6 82 959 20. 7 76 905 17.0 75 14.0 r2 M)4 11.5 65 757 11.2 43 714 9.1 30 831 2.6 24 .............. 
27 1,016 22.8 YO 960 24.0 73 907 21.2 69 18.0 73 807 15.5 63 761 12.9 58 717 10.4 50 635 4.4 48 561 -3.2 48 
28 1 016 28.9 72 962 25.0 90 Bos 22.0 84 19.4 76 806 16.9 71 762 14.8 60 718 12.3 51 637 6.8 46 .............. 
29~l:Oll 20.8 80 955 21.6 70 901 ?l.8 56 19.0 51 802 16.7 47 756 14.0 44 712 11.0 42 631 4.5 41 558 -2.2 38 
23 1,016 15.6 76 960 13.4 74 904 13.5 62 11.8 56 803 9.9 46 756 7.6 47 711 5.2 48 628 -0.2 48 .............. 

moist tongue extending northeastward over the eastern 
Gulf of Mexico, which may be associated with the in- 
creased shower activity on its northern, upslope side, 
where excesses in precipitation, or smaller deficiencies 
than elsewhere, prevail. 

In drawing chmt XI1 it was found impossible to recon- 
cile in a logical manner the data. for Washington, Norfolk, 
and Lakehurst. It was decided to draw only for the 
Witshington averages, rather than force the pattern into 
c,onsisteiicy with all the data.. The difficulty may be 
:i.ttributed to the fact that a t  each of these stations sound- 
ings were not macle on severd clays, the dates differing for 
the. various stations. The data for Seattle, being based 
on but 17 observations, were also disregarded. 

Surfam. ..... 
503 
1,ooO 
1500 
2:000 ......... 
2.500 ......... 
3,000 ......... 
4 0 0 0  ......... 
5:ooO ......... 
6,ooO ......... 
7I30 ......... 
8:ooO ......... 
Q,MX) ......... 
10.000 ........ 
11.000 ........ 
12000 ........ 

14,000 ........ 
15,000 ........ 
18,ODo ........ 
17,000 ........ 
18,000 ........ 
19,000 ........ 
10,OW ........ 
21, OW.... 
23,ooO 

13:000 ........ 

TABLE 1.-Mean free-air barometric pressures (P . )  i n  nib., temperatures (T.)  i n  O C., and relative humidities ( R .  H . )  i n  percent obtained by 
airplnnee ditring September 1939 

---------- _---_---_- -_ 
30 841 18.1 55 28 983 20.2 86 30 892 12.9 M 30 95s 10.8 69 29 991 14.2 g i  ?9 1,015 21.8 93 29 S40 14.2 58 30 883 21.1 49 

............................. 28961  22.1 15 .................................. 3 9 5 9  14.8 ,, 29 980 22.2 78 .................................... 
........................... 28 907 20.0 75 .................. 30 901 15.6 52 29 YO4 13.0 76 29 906 19.7 i 6  .................................... 
........................... 28 865 16. I 79 30 850 14.7 49 a 3 0  849 13.3 49 29 S52 11.1 71 20 855 16.4 79 .................. 30 652 22.4 45 

30 804 18.3 52 28 806 13.7 79 30 800 12.3 47 30 800 10.5 50 29 802 6.8 69 29 806 13.5 75 29 803 16.7 52 30 804 19.i 44 
30 758 15.4 50 28 7GO 11.2 70 30 753 9.2 46 30 752 7.4 48 29 755 6.4 65 2Y 759 11.1 65 29 757 14.: 50 30 759 16.1 45 
30 715 11. t 53 28 715 8.9 60 30 7oB 5.7 48 30 708 4.3 45 28 710 4.2 61 29 715 8.6 59 29 713 10. 4 51 30 715 12.0 49 
30&33 3.9 63 28633 2.7 53 30827 -1.6 53 3 0 6 2 6 - 1 . 6  42 2 8 6 2 7 - 1 . 7  66 29 633 2.9 54 2 9 6 3 2  3.2 55 30634 4.2 59 
30 560 -2.5 88 26 564 -2.9 50 30 552 -8.3 50 29 551 -7.9 41 23 552 -7.7 51 2Q 559 -3.: 50 29 55R -3. I 57 30 560 -1.8 57 
30 493 -7.8 58 28 492 -8.9 46 30 484 -14.9 48 29 484 -14.5 41 28 485-14.1 49 29 492 -8.d 45 28 490 -9.7 54 30 493 -7.1 46 
29 433 -14.2 51 28 432 -15.5 44 29 424 -21.7 43 29 423 -21.9 42 28 425 -20.9 45 2LI 432 -15.1 43 27 431 -16.4 50 29 434 -13.3 41 
29 373 -21.5 48 28 378 -22.3 41 29 369 -29.1 42 29 369 -29.5 42 28 370 -26.2 43 27 378 -?2.? 43 27 376 -23.6 48 29 380 -20.3 39 
27 328 -29.3 47 28 329 -30.0 41 29 320 -36.9 .... 29 320 -37.3 40 27 321 -36.3 42 27 328 -29.9 43 27 327 -31.4 48 29 331 -27.6 38 

27 247 -44. i .... 28 246 -45.6. .. 29 238 -50.2 .... 29 23i -51.5 26 2% -51.2 26 246 -45.4 26 244 -46.4 2.8 248 -43.4 
27 286 -37.2 4 i  28 285 -37.8 40 29 277 -44.2 .... 29 278 -45.1 .... 27 2i7 -44.1 40 27 285 -37.6 41 27 284 -38.6 48 29 287 -35.6 38 

26 181 -5i.7 .... 29 181 -58.7 .... 27 174 -58.0 .... 29 173 -58.0 .... 26 174 -59., .... 23 181 -59.6 .... 25 180 -58.2 .... 28 182 -5i.4 .... 
24 154 -63.1 .... 28 154 -63.7 .... 28 148 -59.5 .... 27 148 -60.0 .... 25 148 --62.0 .... 20 154 -65.1 .... 24 153 -62.3 .... 28 155 -84.0 .... 
23 131 -67.; .... 23 130-67.2 .... 28 126 -81.0 .... 27 128 -61.3 .... 23 126 -63.9 .... 18 130 -68.8 .... 24 130 -66.2 .... 27 132 -69.2 .... 
21 111 -70.9 .... 28 110 -60.3 .... 27 108 -62.0 ..... 24 107 -61.8 .... 23 107 -E4.5 .... 18 110-70.2 .... 24 110 -65.2 .... 2i 111 -72.2 .... 
20 93 -72.0 .... 2R 93 -69.9 .... 25 91 -82.3 .... 21 91 -61.4 .... 21 91 -64.2 .... 17 93 -71.0 .... 22 e3 -68.1 .... 27 94 -72.6 .... 

9 67 -66.0 .... 20 67 -65.3 .... 22 68 -60.7 .... 15 66 -58.9 .... 12 66 -60. # .... 14 66 -67.5 .... 19 67 -63.3 .... 21 67 -EE.2 .... 
5 56 -62.h .... 19 5; -62.8 .... 17 56 -59.7 .... 6 57 -58.0 .... 8 56 -59.6 .... 13 56 -64.4 .... 15 57 -60.8 .... 18 57 -82.2 .... 

...................... 9 48-60.2 .... I U  48-58.2 ........................................ 8 48-61.7 .... 8 48-56.6 .... 6 Is--58.8 .... 
.......................... 5 41 -57.8 .... 5 .... -57.0 ........................................ 6 40 -60.6 .... 6 42 -56.8 ...................... 

.... ... .... .... .... 
27 212 -51.5 .... 28 211 -52.6 .... 29 204 -54. 1 .... 29 2% -55.8 .... 26 204 -56.5 .... 25 212 -52.9 .... 25 211 -53.0 .... 28 213 -W.4 .... 

19 79 -88.5 .... 24 i 9  -68.0 .... 25 78 -61.5 .... 17 78 -60.1 .... 18 77 -62.5 .... 17 88 --G9.6 .... 22 89 -66.5 .... 25 79 -70.2 .... 

I Altitude (meters) m. s. 1. 
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Altitude 
(meters) 
ni. s. 1. 

____ 
Sllrface ...... 
500 .......... 
I ,o(x)~ ...... ~. 
1 ,500 .~  ....... 
2,000 ......... 
2,500~ ........ 
3,000 ......... 
4 000 ......... 
5:000.~. ..... 
6,000 ......... 

s,(lm)~........ 
y , 0 ~  .. .... 
10,000 ....... 
11.000 ........ 
12,000 ...... ~. 
13.000 ..... ~. 
14,000 ..... ~. 
1 5 , W  ........ 
l6,W .....-.. 
17,000 ........ 
1 8 . m  ........ 
19,000 ..~.-... 
%,m..~ ..... 
21,000 ....____ 
? 2 0 0 0 . . ~  
Z:W .... ~... 

~,o(x).~ ...... 

TABLE la.-Mean free-air barometric pressures (P.) i n  mb., teniperatures (T . )  in "C., an.d relative hiitttidities ( R .  H . )  i n  percent obtained by 
radiosondes durin.g September 1939-Continued 

Stations and elevations in meters above sea level 
-_ 

-_ 
Ely, Nev. Joliet. 111. 1 31 inneapolis. 1 Nashville, Tenn. I Oakiand. Calif. 1 Oklahoma Cit.7. 
(1WQ m) ( l i s  m) (401 m) Minn. (283 ni) (130 m) Okla. (391 m) 

- ___ - -~ _____ __ ~ - _ _ _ _ ~  
R 

O m  2 o 

~ ~ __ -- 

30 990 17.7 60 29 5 i 2  24.0 68 30 591; 20.5 6L) 30 1012 24.!4 89 30 989 l0 .S 93 ??I 916 11,s 63 29 1010 26.3 Si 2li 1017 l 7 . i  B6 
30 9.58 19.4 5.5 2Y Y55 26.6 5 i  30 9SY 22.9 55 30 95b 3 . 2  8; 30 957 11.; $6 . . ~ . ~ . ~ . . .  ~ ...... ?Y Y56 22.7 88 26 960 17.58 70 
30 9(u 19 .2  50 29 YO:! 25. I 90 30 906 20.8 52 30 905 20.2 ;! 30 9ni 10.0 ;Y 3 Yo1 i4 . t i  50 ?:I 803 IH. 1 Y? 26 YOS 16.0 ti6 
30 x53 1 7 . 5  18 XI 852 21 .5  51 ao 8.55 1x.2 51 30 s5.1 1 7 . 4  ,, :so 818 ,.:1 74 29 850 12.0 sn 3 852 16.5 79 26 854 13.b  5s 
30 80-1 14.9 4Y 29 SO4 18.1 53 30 506 15.1 51 30 805 11.2 70 30 758 5.1; 68 29 800 8.6 S4 29 803 13.5 74 26 805 12.4 52 
30 i 5 i  12.0 50 29 758 14. i  GB 30 i5tr 12.0 48 30 75!1 I?.  I 64 30 i b 0  3.4 65 29 753 5. 1 5Y 23 756 10.5 70 26 759 12.0 50 
30 713 8.9 5 U  29 714 11.3 53 30 715 8.8 48 30 715 10.0 61 30 i0.5 1 . 4  til 2Y 70s 2.0 ti? 2Y 712 7 . 5  6Y 25 713 d.2 49 
30 631 2 . 6  48 3 633 4.3 57 30 633 2.2 SI 29 633 4.5 5fj 28 62'2 -4.3 5s 29 825 - 3 . 4  55 2s l?30 2.0 65 25 681 1.1; 44 
30 558 - 3 . b  44 29 559 -1.b S4 30 559 -4.3 49 28 560 - 1 . 2  53 29 54s -10.0 56 26 5511 -10.0 51 2 i  556 - 3 . 4  64 25 5.51; -4.0 38 
30 490 -10.0 39 29 492 -7.5 46 30 491 -10.4 45 25 493 - 7 . 3  50 28 .)SI) -If;. 1 54 2s 483 -1li.S 4Y 27 490 -8.9 61 21 489 -9.h 38 

30 3 i 6  -24. 1 34 28 378 -20.5 35 30 ,376 -25.2 4 1  2% 379 -20.5 46 'LS 3ti6 -30.5 32 28 366 -31.0 50 2 i  371; -21.1 57 ?L 375 -22.7 42 
30 327 -321 33 ?8 330 -27.9 3; 30 32; -33.0 40 2 i  330 - 2 7 . 5  4 1  28 31; -38.: 5 2  ?X 31s -35.8 50 2 i  32; -28.2 55 21 327 -20.0 43 
30 234 -3Y.i 33 2U 287 -35.7 36 30 283 -40.8 40 2 ;  ? S i  -34.3 44 28 2i3 -45.;  50 28 2 i 4  - 4 0 . 4  .... 2; 284 -35.; 54 20 284 - 3 7 . 4  3Y 
30 244 -4ti. I; ~ . ~ .  28 248 -4:3. I .... 30 244 -48.1 . . ~ ~  2 i  24s -42 .4  ~ .. 28 23.5 -32.3 .... 28 235 --52.6 ~ ~ . .  27 24C -43.6 .... 17 245 -44.8 ... 
30 210 -52.7 ~ . .  SX 213 - 5 0 . 2  .... ??I 209 -54.5 ~ . .  27 213 --.19.i ... 26 2UI -56.0 .... 2Y 201 -56.2 ... S i  211 -5IA ~... 17 210 -51. Y .... 
30 17!1 -57.4 .... 2S 182 -56.6 .... 2R 178 -59.7 ~ . .  27 1x3 -56.6 .... 25 1 2  -.58.0 . . ~ ~  27 172 -57.7 ... 27 Ifill -5Y.1 .... 16 IS0 -57.9 .... 
29 153 -61. 1 .... 28 155 -02.2 .... 28 1V2 -03.1, .... 2 i  156 -62.4 ... 25 I46 -59.i ~~. 27 I46 -5R.4 .... 27 153 -66.4 .... 12 1% -62. 1 .... 
29 130 -64.0 .... 28 132 -66. i .... 27 128 -6 i . 4  .... 27 I32 --Hi. 1 ~~ ~ 24 124 -60.9 . ~ ~ .  ?i 124 -5Y.4 .... 2 i  1311 -72.2 .... 11 130 -65.1 .... 
28 110 -66.0 ~... SI( 112 -69.5 .... 25 109 -69. 1 .... 27 112 -70.4 ~~~ 22 IO6 -61.5 . . ~  2 i  106 -59.5 ...- 27 109 -75.1 ~ ~ . .  6 110-67.7 ~.. 
28 94 -66. 1 .... 2s 94 -69.4 .... 24 92 -G&R ... 27 9? -72 .3  ... 19 90 -60.8 ...~ 26 90 -59.3 ~. .  26 92 -75.8 ~... .... ..... . .~ .~ .  ~~. 
26 79 -64.7 ...~ 2P 80 -68.0 . .~. 22 iH -66.3 .. . 25 i9 -72.9 . . ~ ~  13 76 -59.5 . . ~  18 ii -5S.5 ~ . .  2.5 ii --is.? . . ~ ~  .... ..... . . ~ ~ .  
19 67--6'2.8 .... 22 68-65.5 .... 18 6 8 - - 6 3 . 6 ~ ~ ~ .  24 6 i - i l . i . - ~  7 85-57.5 .... 6 6 f j - 5 7 . 9 ~ . .  24 65-72 .2  .......... ~ .... ~.~ ..... 
10 56-60.5 .... 16 57-62,; .... 8 56-61.0 .~~ 21 5 i - 6 9 . 9  . . ~ . ~  .............. ~~~~ ...... ~~ .... ~ ~ . .  19 55-6Y.6 .......... ~ .... ~.~ ..... 
9 48-53.5 .... 14 4Y--60.0 ... .... ~~ ........ ~... 20 48-66,; .... ~ ....... ~.~... ..... ~ ..... ~ ...... ~.. 12 4 6 - 6 7 . 4  ........ ~~ ........... 

~~ ............... ~ ................. 13 4 0 4 3 . 4  ........ ~... ~ .... . ~ . . . ~  ..... ......... 6 39-6l i .1 .................-. ~ . .  
~ ~ . . .  ~~~ ~~~~ .... ...... .... ~... . . ~ ~  ..~. .... .... ~ .... .~...~ ... 

3(J 430 -16.6 36 28 ,433 - 1 3 . 8  40 .m 431 - 1 i . 4  45 2s 433 --I:$.; 48 2s 421) -23.1 53 26 421 -zxs 50 2; 430 - 1 4 . 7  iio ?:( -1fi.2 .{I 

~... . .~. ...... .... ~... . . .~ ~.~... .... .... .... .... i s ~ - M J . ~ ~ . ~ .  .... 

R 995 15. 
28 958 a. 
2x4 904 IS.  
28 853 15. 
2S RO4 13. 
a 756 

i l 2  1. 

28 630 1. 
I 55F, -5. 
39 48il -11. 
23 423 -1s. 
28 371 -25. 
W 325 -33. 
28 2x41 -41. 
I 242 -49. 
28 205 -54. 
28 lii -5% 
28 151 -62. 
28 1% -65. 
26 109 -66. 
24 Y2 -66. 
23 78 64 

13 56!-5Y. 
5 471-57. 
5 401-55. 

28 12. 

21 66!-61: 

. , . . . . , . . . . . 

80 30 96' 
62 30 95t 
59 30 905 
53 30 SX 
50 3Ow 
50 30 i 5 f  
50 30 i n 2  
52 30 62f 
52 30 552 
46 30 4% a 30 424 

39 .W 3 2  
18 30 2 i t  
... 3iJ 23; 
-.- 30 201 
. .. 31'1 li4 
... 30 142 
. ~ .  28 1% 
.-. 28 lo? 
... 3s 91 
... 24 2 
... 20 IX 
.~~ 11 5; 

39 30 36s 

. . . . . . . . . . 

. . . . . . . . . . . 

. . . . . . . . . . . 

1.1. 8 61 3 1111! 

15.9 56 3 91f 
l?. R 55 zl x5: 

9.0 SI zt 761 

-1.5 40 2 J  634 
- i . 6  38 2!J 5fX 
-14.9 36 % 49: 
. P . 3  35 2'3 43: 
.3.i 35 2 i  3 Z  
-37. 1 M 2i 33! 
.44.5 .... 2i  ZSi 
.50.4 ~. .  2 i  245 
.55.0 .... 27 21; 
.57.5 ... 2; 1s: 
3 S . U  .... 2 i  15: 
40.9 .... 27 132 
. 6 2 . 1 ~ . . .  S i  111 
4x.5 .... 2s 94 
-61.8 ~ ~ . .  22 i Z  
60. 7 ... 21 6; 
-59.5 . .. li 5; 
~ ~ . .  . . -~  10 4& 
~ ~ . .  .... ti 41 

IS .  9 fin :% Y X  

10. 5 s5 3 sni 

5.0 45 3 71: 

. . . . . . . . . . . . . . 

23. 
23. 
20. 
17. 
14. 
12. 
9. 
3. 

-1. 

-14. 
-?I). 
.2 i .  
.35. 
-i?. 
.51. 
.55. 
.64. 
-68. 
.6Y. 
-70. 
.CY. 
-6 i .  
-64. 
.F1. 
.58. 

- 1 .  

3n ~ 5 0  
311 801 
311 754 
311 io9 
30 821; 

552 -i. 7 
484 -14 .2  
424 -21.4 
.JJIJ -2% X 
31) -36.4 
27; -43.6 
2:is -50. I) 
20.1 -.5,5. (I 
i i 4  -5 i . 8  

. -  

7.5 
i' 
io 
68 
61 

5R 29 
53 ??I 
52 2s 
49 Pi 
46 ?ti 
. ~ .  26 
... 23 
~ . "3 
~~. 22 I 4 Y  -5Y.S ~ . ~ .  29 I51 -e. 
... 2ll 12i -61.1) ~~~. ?I) 131 -66. 
. ~ .  19 l l l H  -61.4 ~... z-3 111 -6Y. 
... l i  91 -61.4 ~ _ ~ _  2i -69. 
... 16 i8 -m.o ... 2 i  ,9 -65. 
... 13 Wi - 3 . 4  .... 24 67 -W. 

... ..~. ~... ~ ..___ 16 4s -6iI. 
12 41 -5s. 

57 30 

24 

... 9 sti -S.Y .... 20 5; -m. 

. ~ .  ..~. . . ~ ~  ...... 

14.9 i3 
15.6 65 
14.4 60 
12.1 5* 
9 .7  51 
i . O  51 

*XI 
-1. I 50 

li 30 590 -2. 
45 30 4Y2 -8. 
43 30 433 -15. 
Ti 30 3% -2 
4) 30 8'29 -3(I. 
... 30 zs5 - 3 i .  
..- 30 2% -45. 
... 30 212 
. ~ .  311 1Yl-57. 

4.: 

996 20. 
960 22. 
906 20. 
X55 17. 
$06 14. 
iNl 12. 
i I 6  !9. 
ti34 ?. 

Rtatious ~ n d  eievations in meters nbove sen level 

i s  30 i n n  15. 
65 30 ~ 5 7  18. 
ti3 30 902 18. 
63 31) X51 15, 

12 56 30 311 XI2 755 
13. 
I$  S 3 : 3 ! 1  711 d .  

49 30 e29 0. 
44 30 55.5 -6. 
42 30) 487 -13. 
39 I 1  427 -19. 
37 3lJ 3 2  - 2 i .  
:3i 20 323 -35. 
3 i  LZl 2W -42. 
. ~ .  3 211 -4s. 
... L3 ?(I6--',3. 
... 28 176 -56. 
... ?i 150 -.5Y. 
..- ?i 123 -82. 
... 27 109 -6-1. 

... 26 i8 -64. 

... 23 67 -62. 

.-. l i  57 -mI. 
~ . .  11 48 -59. 
. . ~  5 41 -23. 

... 27 93 -64. 

.. ...~ .... ~ ~ ~ . _  

R2 291 970 21.7 5.5 
rW 29; 957 23.3 51 

45 LZl 854 YJ.5 46 
44 29 '105 17.3 46 
43 zl 759 13. 1 50 
4 1  29 715 10.7 4s 
40 '39 634 4.0 4; 
39 29 560 -2.0 4: 
37 FJ 493 -8.0 41 
35 39 433 -14.6 34 
34 ZY 3 i9  -22.5 37 
34 3 330 -30.5 3S 
. ~ .  2.) 3% -3R.D 33 
..- 29 246 -44.9 .. 
... 2Y 212 -51.2 .. . 
... 2Y 1s2 -57.2 ...- 
... 2s IS1 -6?.4 .... 
..- 27 131 -6fi.6 .... 
... 20 111 -6%Y .... 
... 22 -69.1; .... 
... 21 ,9 -69.1 ...- 
... 20 6 i  -66.0 .-.. 
... 18 56 -62.4 ._._ 
-~~ 12 48 -5Y.S __._ 
. ~ .  8 41 -57. 1 _ _ _ _  

50 29' 905 23.3 45 

p 

Omaha. Nebr. Phoenix, Aril. St. Louis, Mo. San Juan. P. R .  Sault %e. Marie, Spokane. Wash. Swan Island. W. I. Washington,l D.  C. 
(339 (176 m) i l8  mi Mich. (??I ni.) (59; m.) (10 m.) (i m.) (300 m) I 

1 Navy. 
Observntiona taken ahout 4 8. m.,  75th meridian time. 
NOTE.-None of the means included in this tahle are based on less thtln I 5  surface nr 5 standard-level observntions. 
Numher of observations refers to,pressure only as temperature and humidity data are rnissinE for sume observa!ions at certain levels; also. the humidity data are not used in dhily 

observations when the temperature IS below -40.0° C. 
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TABLE 2.-Free-air resultant winds based on pilot-balloon observations made near 5 p .  m. (E. S .  T.)  during September 1939 

[Directions given in degrees from North (N=360°, E-So", S=lROO, R=270°)-VeIocities in meters per second (superior figures indicate number of ohservations] 

Abilene. *'?r Atlanta, Billings, 
Tex. Qa. Mont. 

(537 m.) &$::, (302 m.) (1,005 m.) 

Di- Ve- Di- ' Ve- Di- Ve- Di- Ve- 
'ec- loc- rec- loe- rec- loc- rec- loc- 
ion ity tion i ty tion ity tion i t s  

0 

15430 1. 7 21830 1.8 21120 0. 6 29129 0.8 
.................... 392' . R  ................... 
14830 3.4 ........... 7429 1.3 ........... 
15330 3.2 ........... 6 8 2 8  . 6  24329 4.3 

Altitude 
(meters) 
m. s. 1. 

Boise, Brooklyn, Browns- Buffalo, Burling- Charles- Cheyenne. Chicago, Cincin- 
Idaho N. Y. ville. Tex. N. Y. ton, Vt. ton, S. C .  Ryo .  Ill. nati, Ohio 

(650 m.) (15 ni.) (7 m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (1s; m.) 
- ~ ~ ~ _ _ _ _ _ _ _ _ ~ _ _ _ ~ ~ _ ~ ~ ~  

Di- Ve- Di- Ve- Di- Ve- Di- Ve- Di- Ve- Di- Ve- Di- Ve- Di- Ve- Di- Ve- 
rec- loc- rec- loc- rep- loc- ree- loc- rec- loe- rec- loc- rec- lor- rec- Icc- rec- lor- 
tion it.y t.ion ity tion i t s  tion ity tion ity tion ity tion ity tion ity tion ity _ ~ _ _ - _ _ _ _ _ - ~ _ _ _ _ - ~ ~ _ _ _ _ _ _ _  

29930 2.3 18929 2. 7 1061' 3.8 26721 2.0 21018 1. 2 413'1 0.9 229918 2.8 28720 0. 7 2.5629 1. i 
23220 3.3 1152b 4.2 261'8 3.2 24628 2.4 5930 1.4 ........... 2:YO . 9  2521u 3 2  

2v450 2.0 2 6 W  4.9 12418 2.9 25148 5.4 27628 5.0 9'5 1 . 2  ........... 243'8 2.6 24820 4.3 
2 H P  1.0 282'0 5.4 1232' 2.4 2562' 7.9 2852: 6.9 33028 1.6 ........... 25!3?: 5.6 25529 5.0 

Surface. -. - 
500. . .~  ..... 
1,wo ....... 
1,500.. ..... 
2.m.. ..... 
2,500 ....... 
3. ooo... .... 
4.000.. ..... 
6,000.. ..... 
6,000.. ..... 
8,000.. ..... 
1o.m. ..... 
I2,ooo. ..... 
14,ooo ..... 

142'0 
15330 
13Yo 
12S0 
12112s 
20423 
2451: 
2781, 

Altitude 
(meters) 
m. P. 1. 

1. 3 260'9 4.9 2 6 4 * 9  .8  26117 6.6 10629 2. 2 253'8 4. 1 1,5339 1.6 20829 1.3 21719 . 6  9130 . 7  2.502' 4.8 '24013 , G 83PS 2.9 
1.9 271'8 7.0 273'5 2.01 2 6 4 2 6  7.5 932' 2.4 26328 5.1 185'" 1.4 2WS 1.0 20028 1.8 973O . 5  ?W71 7. 1 2632: . Y  6935 3. 2 
2.6 28128 8.6 293'8 2.9 263'5 8.6 96" 2.9 2W5 7.4 2118' 3. 1 307'7 . 6  212'1 2.3 lYW . 7  2iW5 9.2 7.8526 1. 1 7623 3.4 
2.8 X3'' 11.2 31325 4.2 268'' 9.8 8423 2.8 Z33' 8.2 2082° 4.5 319'' 1.3 22127 2.6 2082: 1.3 269'3 10.7 29926 1.9 64'1 3.7 
1. 6 'BO19  12.3 3111' 5.9 ' B O Z O  11. 2 8617 4.8 27483 11. 2 213:' 6. 9 2 3 2 '  1. 3 21425 1. i 2021' 2.4 28110 13. 2 35210 3.6 791s 3.6 
1.9 28520 14. 5 30619 7.5 29315 13.2 711' 3.9 23020 12.4 21W 7 .5  261'O 2.6 24225 1.0 189I0 3.5 2911' 15.0 335lu 3. i ........... 
2.6 2831' 16.2 288" 7.8 28718 12. 7 6613 3.3 2812" 14. 6 22313 R. 5 269'" 3.4 2 6 9 3  . 8  1612° 3.6 2901' 16.3 330': 5. 7 .-..-. _.___ 
4.6 28118 21.0 2871' 9.7 ...................... 27819 18.8 2252O 13.5 2661: 4.0 25411 1.1 15911 4.4 ........... 31411 6.8 ........... 

..................... 29910 11.1 ...................... 28515 22.6 23W' 19.5 34710 1.4 ....................................................... 
28511 25.2 2411: 25.6 ......... 237' 20.2 .................................................................. 

.................................................................. ...................................................... 
........................................... 

Surface. -. - 
500.. ...... 
1.000.. ..... 
1.500.. ..... 
2,000 ....... 
2,500 ....... 
3.000. ...... 
4.000.. ..... 
5 . m  ....... 
6.000. ...... 
8.000.. - - -.. 
1o.ooo ...... 
12.000 .___.. 
14.000 ..____ 
16,000 _.__._ 

__- 

Altitude 
(meters) 
m. s. I. 

Surface.. .. 
500.. ...... 
1,MN.. .... 
1,500.. ..... 
2,ooo.. ..... 
2,500.. ..... 

4,000.. ..... 
5.000.. ..... 
6, 000... .... 
8,000.. ..... 
10,000. .... 
12,000.. ... 
14.000 ...... 
16.ooO. ..... 

3,OOO. ...... 
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Direction 

TABLE 3.-Maximum frec-air wind velocities ( M .  P.  S.), for &setend sections of the United States based on pilot balloon observations during 
September 1939 

- 
VI 

4 
? 

$ 

Surface to 2,500 meters (m. s. 1.) 

33.1 
25.5 
19.7 
37.7 
32.3 
30.2 
28.3 
25.4 
28.6 

Between 2,500 and 5.000 meters (m. s. 1.) 

WNW.. 1,180 
WNW.. 2.260 
N ....... 2.080 
N N W - .  1.970 
WSW ... 790 
SW ..... 1,730 
WSW ... 1,770 
WNW.. 2,480 
SSE ..... 816 

Above 5.000 meters (m. s. 1.) 

W. ...... 
WSW ... 
SW---.. wsw.-. 
NW-..-. 
SSW .... 

Station 

13,880 
13,080 
11.450 
10,210 
19,440 
9,ioO 

25 11 
23 
4 

19 
12 

Fargo Omada. N. Nebr. Dak. 
New Orleans, La. 
Billings, Mont. 
Denver. Colo. 
Las Vegfis. Nev. 

1 Maine, Vermont, New Hampshire, Massachusetts. Rbode Island. Connecticut. New 
York New Jersey Pennsylvania and northern Ohio. 

2 Dhaware, Maiyland. Vir$ini)a. West Virginia, southern Ohio, Kentucky. eastern 
Tennessee, and North Carolina. 

J South Carolina, Georgia, Florida, and Alabama. 
4 Michigan. Wisconsin. Minnesota. North Dakota, and South Dakota. 
8 Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri. 

8 Mississippi. Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western 

8 Wyoming. C'olorado, Utah, northern Nevada, and nort.hern California. 
9 Southern California. sout.hern Nevada. Arizona. New Mexico, and extreme west 

Tymessee. 
1Montana. Idaho, Washington, and Oregon. 

Texas. 

tures,OA. 
Potential tempera- 

- 

N ~ ~ -  M~~~ 
berof alti- 
cases l l  tude ?:e- 

Mean 
alti- 
tude 

t:?: 
KL 

Mean 
alti- 
tude 
2;: 

3al-306 _ _ _ -  - _-  - ~ ._ -- 
310-3319 
3m-329. 
330-339 .._____._._._ 
340-349 ............. 
W 3 6 9  ............. 
3Kl-369 ............. 
370-379 ............. 
383-389 ............. 
3W-388 ____._ ~ _.____ 
4aHOQ ............. 
Weighted means- 

-. - - - .. - ~ - - -. - .-_ .-.. 
.................................. 

13 10.4 -44.9 
15 12.3 -55.5 
14 13.6 -61.8 
11 14.7 -67.2 
10 15.7 -70.1 
6 16.5 -73.8 
3 17.1 -74.0 
9 17.3 -71.8 

................................. 

......... 14.0 -62. I 

. . -. -. 
10.1 
10.2 
11.1 
12.3 
12.8 
14.0 
14.5 
14.9 
1.1.8 
16.4 
125 

-. . -. . 
-54.0 
-50.2 
-49.4 
-S8.7 
-57.3 
4 1 . 2  
-61.7 
-61.5 
-63.7 
-63.0 
-55.9 

5 
17 
15 

4 
5 
5 
3 

9 

....... 

.......................................... 

..................... 2 9.8-44 .0  
10 . i  -47.0 I 1  11.0 -50.3 
12.3 -56.1 21 12.1 -52.2 
13.9 -65.2 8 13.5 -60.9 

IS.5 -71.2 9 15.3 -68.4 
18.2 -70.8 10 15.9 -69.4 
16.9 -73.2 8 16.6 -70.0 
17.1 -69.3 4 16.8 -68.5 
14.2 -63.6 ....... 13.8 -€Q.6 

16.1 -69.9 in  14.6 -613.4 

11.2 
12.9 
13.6 
14.7 
15.4 
16.2 
18.8 
17.0 
14.5 

............ 
-51.0 
-58.4 
-63.4 
-67.2 
-69.1 
-71.1 
-72.1 
-B.O 
-64.8 

-..--- 
4 

14 
22 
14 

13 8 
7 
4 

...... 

_ _ _ _ - - _  ___- - - -  
10.4 -42.8 
11.6 -48.6 
13.8 -64.3 
15.2 -70.9 

Ifi.0 1R.4 -73.8 -73.2 
17.0 -74.0 
17.4 -73.2 
14.5 -66.2 

M e a n  poten t ia l  
te m p e r  a t ur e 
(weighted), OA. - - 362.4 

Vum- 
)er of 
cases 

Mean F?-" 
altl- 
tude KA- 

-___ 
................... 
................... 

300-306. 
310-319 ............. 
3a0-329 ............. 
330-339 ............ 
340-349 ............. 
360-35Q ............. 
380366 ............. 
3M379 ............. 
3@3-389... .......... 
SW-399 ............. 

............. 
Weighted means. _ _  
M e a n  p o t e n t i a l  

t e m  e r a t u r e  
(weigiteci) . - - -. - - 

................................. 
1 7.9 -34.0 
3 9.6 -43.7 

17 10.6 -47.2 
19 12.5 -55.5 
9 13.0 -58.8 
8 14.0 -61.4 
9 15.1 -65.6 

10 16.0 -64.6 
8 16.0 -66.2 
4 16.7-65.8 

__. _ _  _ _  13.3 -57.6 

364 7 

- - - - -. 
2 

14 
28 
14 
6 
3 
8 
3 
6 
7 

- _  - _ _ _  

- - -. - . . - - - - . . 
8.3 -42.0 
9.7 -45.5 

11.1 -53.0 
12.2 -33.1 
13.3 -61.7 
13.9 -62.3 
14.4 -60.9 
15.1 -62.0 
15.8 -63.6 
16.6 -64.7 
12.4 -54.9 

10 
11 
I4 
2 
6 
5 
1 
2 
3 

....... 

....................... 

..................... 
10.1 -49.6 
11.1 -52.0 
12.0 -56.0 
13.2 -61.5 
13.8 -62.0 
14.5 -63.0 
15.8 -68.0 
15.7 4 4 . 0  
16.2 -63.3 
12.4 -56.4 .. 

3 

3 8 
22 
13 
5 - 
k 
7 

10 
7 -_ - -__  

6.3 -28.2 

10.7 -47.9 
12.2 -56.4 
12.6 -55.2 
13.7 --58.9 
14.1 -58.2 
15.6 -65.3 
16.0 -64.2 
16.6 -65.1 
12.5 -53.7 

7. 9.1 7 -35. -39.1 I 12 
22 
16 
11 
14 
3 
6 
7 
2 

__.___ 

.................... 
10.0 -47.3 
10.9 -49.6 
12.1 -55.9 
13.3 -59.5 
14.6 -M. 1 
15.4 -69.7 
15.7 -67.7 
16.3 -67.7 
16.9 -67.0 
12.8 -57.6 

- - - - -. 
1 

10 
25 
18 
9 
7 
3 
4 _ _ _ _ _ _  

-. . - -. 
10.4 
12.9 
13.9 
14.8 
15.6 
16.2 
16.7 
17.3 
14.6 

i50 
13.6 
14.8 
15.3 
16.3 

-63. i 
-61.8 
-68.0 
-67.8 
-72.6 

- 

a u 
a" __ 
10 
29 
I4 
29 
10 
29 
8 
1 

13 
- 

- 

a c) 

a" 
- 
10 6 

14 
3 

12 
3 n 15 

24 
- 

- 
'A 
+a ." 
8 - a 
.- 2 
B 
-_ 
38.4 
29.0 
24.9 
36.0 
34.0 
25. 6 
35.0 
41. R 
29.2 
- 

- 
h e .- :: 
r. 

3 
E 
1 
5: 
.- 

57. 6 
36.0 
37. 0 
52.8 
39.0 
43.0 
49.6 
56.0 
51. 2 
- 

Station 
section 

Direction Station 

a" i /  
I- 

Northeast 1 ....... 
East-Central 1 - .  - - 
Eoutheast '.-. .... 
North-Central '.-- 
Central I ......... 

Boston. Mass. ..... 
Washington, D. C. 
Charleston, S. C . -. 
Rapid City, 9. Dak. 
Moline. I11 ........ 
Amarillo, Tex ...... 
Pocatello, Idaho .-. 
Cheyenne, Wyo .... 
San Diego, Calif.. . 

WNW.. wsm ... 
N N E  ... 
NW ..... 
WNW.. wsw ... 
W y  ...... sw ..... 
SSW .... 

Cleveland. Ohio .... 
Cincinnati. Ohio ... 
Jacksonville, Fla.. . 
Rapid City. 9. Dak. 
Chicago, Ill. .  ..... 
Little Rock, Ark ... 
Havre. Mont ....... 
Modena. Utah. -. 
Las Vegas, Nev .... 

I 

Alhuquerque, 
N. Mer.  Atlanta, Ga. Billings, Mont,. Bismarrk, N. Deli Charleston, S. C .  Denver. Colo. El Paso, Tex. 

--_ - 
I I 

-- 
I 

--- -- 
Mean 
tem- 
pera- 
ture 

--. 

Nom. 
ber 01 
cases 
_- 

- -_ 
Mean 
alti- 
tude 

Num- Mean Mean Num- Mean Mean 
berof alti- 
cases 1 tude 1 ture 1 cases I tude 1 22; ber of alti- 

Num- 
ber of 
cases 

Vum. 
3er 01 
cases 

_.._- 
1 

10 
20 
13 
11 
5 
6 
4 
6 
1 

..... 

1 
1 

17 
21 
17 
3 
3 
5 
4 
3 
5 

7. 1 
7.7 

10. 5 
11.0 
11.9 
13.4 
13.8 
14.8 
14.9 
16. 1 
16.2 
12.2 

....... I ....... I ....... I ....... I ....... I__-----  
__.._. 
____.. 

3 
24 
16 
17 
14 
7 
8 
5 

..--.. 

360.4 1 381.6 3M.7 364.7 368.2 

Jolict, Ill. 
- 

I 

347.5 

Miami, Fla. 
~ 

Medford, Oreg. ____-- 
I 

Oakland. Cal. 
, 6 

I Ely. Nev. _______ Minneapolis, Minn. I Nashville, Tenn. 

Potential tempera- 
tures, O A. Num- Mean 1 ber of 1 alti- 1 

cases tude r: 
Num- Mean Mean Num- hfean Mean 
ber of a1t.i- 
cases 1 tude 1 ture 1 cases 1 tude 1 ture 

zya: ber of alti- 

- - -- - 
.................... I I  ---1---I-- ............. 

8.0 -28.0 
9.0 -36.0 

11.8 -62.0 

~ 

1 
2 
5 

22 
9 
9 

17 
7 
4 
5 _ - _ _ _  

..... 
-43.0 

-71.3 
-71.8 
-65.5 

16.5 -69.0 
17.2 -71.4 
13.9 -61.7 

3m.i I 362.5 351.7 364.6 355.2 352.7 
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m 

c 

4 
22 
19 
8 
5 
8 
3 
3 

1 
. . . 

-.- 

TABLE 4.-Mean altitudes and temperatures of signiJicant points idetitifiable as tropopauses during September 1939, clasrified according to the 
(Based on radiosonde observations)- potential temperatures (IO-degree intervals between 300' and 409" A.) with which they are identified. 

Continued. 

g g  
r z  .z - 
2 2  t i  
-- 

7.5 
10.2 
11.3 
11.8 
13.1 
14.0 
14.3 
15.7 

16.3 
11.6 

. . -. . 

Oklahoma City, 
Okla. 

.z - 

. . -. . 
10.8 
10.9 
12.3 
13.8 
14.9 
15.0 
16.1 
1 6 2  
16.9 
13.8 

-. - . . - . . . 
3 9.4 
8 10.7 

17 12.1 
14 13.4 
13 14.7 
7 15.7 
9 15.0 
6 16.8 
3 17.6 

__._ 13.7 

5 
p " s  
S W  2 
a 2  
9 5  
2 4  

a- 

* a  

~- 
-. . . . 
-53.5 
-49.5 
-5i.2 
-G4.3 
-70.1 
-G6.3 
-71.0 
-68.8 
-68.8 
-61.9 

Mean potential tern- ___ 

-34.3 
-52.7 
-56.2 
-54.9 
-61.0 
-62. 1 
-ti0.0 
4 0 . 3  

-63.0 
-3.6 

-...... 

-- 

_...__ 
-40.3 
-46.8 
-53.9 
-58.9 
-66.5 
-70.6 
-69.8 
-71.4 
-72.7 
-60.9 
- 

._.. 
2 

17 
17 
9 

11 
9 
6 

10 
5 

.___ 

Omaha, Nebr. Phoenix, Ark. 8an Juan, P. R. 

~~ ~ 

Bismarck. N. Dok. Charleston. S C. Sault SLe. Marie, Bismarck. N. Dak. Charleston. 8. C. 
(50s m.) (14 m.) hlich. (221 m.) (505 Ill.) (14 m.) 

1 7.7 
8 9.9 

16 10.1 
17 12. I 
12 13.2 

9 15.3 
7 15.8 

12 16.3 
2 17.2 
. _ _  13.1 

8 14.2 

Sault Ne.  Marie, 
Mich. (221 n!.) 

-34.0 __._ .-__.. 
-45.8 .. .- .. . -. - 
-41.9 5 10.8 
-55.0 15 11.8 
-53.2 17 13.5 
-62.5 11 14.8 
-67.2 13 15.7 
-67.4 10 16.4 
-67.3 7 16.7 
-70.5 5 17.4 
-56.9 ._._ 11.2 

- _- 
R 

________--__--- 
Surface _...._._..._.. 31 955 15.9 70 30 1.014 22.6 95 30 988 14.3 95 
600 ...._..._____._._ .... ...... __..._ --.. 30 959 23.1 79 30 956 16.0 82 
1,000 __....______._.. 31 802 20.4 49 30 905 21.0 75 30 901 14.6 77 
1,500 __......____._.. 31 851 17.6 48 30 854 18.0 74 30 849 11.8 79 
2,000 __.....__.__. ~.. 31 802 14.2 52 30 !OF 15.3 73 30 800 8.8 7s 
2,500 __......__._.... 31 756 10.8 54 30 ,630 12.6 71 30 753 6.3 71 
3.000 .___......_.._.. 31 711 7.8 53 30 716 10.0 69 30 708 3.6 66 
4.000 .___._......_.._ 31 630 1.4 48 30 634 4.5 6 i  30 625 -2.0 58 
5.000 ._._......._._.. 30 555 -5.5 44 30 561 -0.8 61 30 551 -7.5 48 
6,000 __...._.___.._.. 30 488 -12.6 43 28 4Y4 -6.4 57 29 484 -13.1 44 
7,000 __...__._...._.. 30 427 -18.8 41 29 434 -12.3 50 29 423 - 3 . 3  42 
8.OOO. ___._......_.._ 30 373 -27.4 38 28 380 -18.8 46 29 369 -23.2 41 
9,ooO _.._._._....____ 30 323 -35.6 30 28 332 -25.8 46 29 320 -36.2 40 

I )  , I  

357.4 i 362.3 364.6 

- 
R 
c i 

___ ---- ~----_---- 
10,000 __.._.___._._.. 2Y 279 -43.0 .-.. 29 2% -33.6 40 29 277 -43.7 _ _ _ _  
11,000 __...__._.___.. 29 241 -48.9 __._ 23 243 -41.3 .___ 29 2-38 -49.6 .___ 
12.000 ___._..._.___._ 29 206 -53.8 __._ 2s 215 -45.9 .___ 29 204 -53.7 __._ 
13,000 __._.____.___.. 29 176 -56.5 ...- 27 1S4 -55.8 _ _ _ _  29 174 -55.7 _ _ _ _  
14,000 __._._.______._ ?s 150 -5i.Y .___ 24 157 -61.fi .___ 29 149 -57.2 __._ 
15,000 .__.....___._._ 27 1 9  -58.8 .-.. 24 133 -65.9 _ _ _ _  29 127 -58.3 .___ 
16.000 ___._._..._._._ 23 109 - S A Y  .-.. 24 113 -68.3 _ _ _ _  27 104 -59.7 .-.. 
17.000 .____....._._._ 22 92 -60.0 .-.. 23 96 -67.4 _ _ _ _  23 92 -58.3 __._ 
1S.OW .____._._.___.. 21 79 -58.6 .... 21 81 -65.5 _ _ _ _  14 7.3 -57.4 _ _ _ _  
19,ooO .__._._..__._.. 19 67 -,%,6 .-.. 19 ti5 -63.9 .___ Y 67 -56.0 __._ 
20,ooO .____._..._.___ 14 57 -54.9 .... 12 58 -62.2 _ _ _ _  6 57 -54.9 __._ 
21,000 __.______._._.. 10 48 --52.Y . -~ .  8 49 -60.9 ._._ .-.. .-.-.. .-.-.. __._ 
22,oOO __.._._.___._. 5 41 -51.9 . -~. 8 42 -59.2 .___ .-.. .-.-.. ...-.- _ _ _ _  

Sault Ste. Marie, 
hlich. st. Louis, Mo. 

1 360.5 

LATE REPORTS FOR AUGUST 1939 

Spokane, Wash. Swan 1sIand.W. I. 
- 

p" 
c .- +2 - 
a 
c 
L 
2 

8. a 
- 

9.9 
11. 2 
12. 3 
13.2 
13.6 
14.6 
15. 0 
15. 8 

11.7 
.... 

-3% 0 .___ 
47.6 _ _ _ _  -w 8 .___ 

-B .7  9 12.9 
-61.8 25 14.3 
-59.3 16 15.4 
-61.2 10 16.1 
-62.0 6 16.9 
-62.7 1 17.2 
_____._ 5 17.7 
-64.7 --.. 15.1 

- 

342.5 I 364.6 

. - - - - - - - 

. - - -. - 
-61.1 
-69.7 
-73.4 
-76.4 
-76.3 
-77.0 
-77.4 
-71.6 

RIVERS AND FLOODS 
[Rlver and Flood Division, MEBEILL BERN~RD in charge] 

By BENNETT SWENSON 

The principal floods during August and September 1939 
occurred in the Southeastern States as the result of the 
passage inland of a tropical disturbance over extreme 
northwestern Florida on August 12-13. This disturbance 
remained practically stationary over Alabama until the 
17th when it began to move slowly northeastward. 
Heaw precipitation accompanied the stoim, the greatest 
amounts being recorded in extreme northwestern Florida 
and central and southern Alabama. Moderately heavy 
rains over Georgia, North and South Carolina, and por- 
tions of southern Virginia accompanied the slow north- 
eastward progress of the disturbance. 

An interesting feature of this cyclone of tropical origin 
was, that after its passage inland, it maintained an intense 
cyclonic circulation to very high levels for several days, 
the center of t-he circulation aloft being almost directly 
above the center a t  the surface. Pilot-balloon observa- 
tions a t  Birmingham, Ala., on the 13th showed that east- 
southeast winds prevailed at  all levels to and including 
14,000 feet. At 12,000 feet the highest velocity, 63 

189871-3+3 

miles per hour, was observed. At the same time, Pensa- 
cola, Fla., had west-northwest winds a t  the same levels 
with a inasinium velocit8y of 54 niiles per hour also a t  
12,000 feet. 

Except for the region nientioued above, rains over the 
count8ry during August were scatt,erecl and resulted mainly 
in minor flooding in Kansas and some local floods in 
southerii New RIexico. 

September was unusually dry over the country except 
for the extreme Southwest,ern States, which had con- 
siderably more than normal rainfall and resulted in some 
local flooding, and Louisiana and Mississippi where t,he 
rainfall wns somewhat above normal. 

South Atlantic drainage:-Slight to moderate floods 
occurred in most of the rivers of the Atlantic slope as 
far north as the James River Basin. These rises resulted 
€rom moderately heavy precipitation from August 17-19 
during the slow northeastward progress of the remnants 
of the tropical disturbance over that region. Damages 
were generally slight or moderate. 


